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Fig 1. Illustration of CdTe - MV2+ 
system 
Fig 2. Luminescence decays of CdTe QDs 
(D = 2.5 nm) in the presence of MV2+. 
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[Introduction] Optical characteristics of 
semiconductor quantum dots (QDs) has drawn 
interest of electron transfer (ET) process studies. 
Several studies revealed that addition of large 
amount of quencher was needed to obtain effective 
quenching [1-3]. In the present study, 
luminescence intensity was effectively quenched 
by methyl viologen (MV2+) as the electron 
acceptor, assigning the existence of ET process as 
illustrated in Figure 1. This study is aimed at 
providing information on ultrafast dynamics of 
ET process between CdTe QDs and MV2+ by 
picosecond single-photon counting spectroscopy and femtosecond pump-probe spectroscopy. 
Under high excitation intensity, Auger recombination also occurs in QDs and may compete 
with ET process. Thus, the role of multiexciton states on ET dynamics was studied as well. 
Single molecule spectroscopy is performed to determine the probability density of on and off 
states which can also describe ET process [4]. 
[Experimental] CdTe QDs capped with TGA 
was synthesized according to the literature [5] 
which was performed under N2 atmosphere. 
The size of QDs was monitored by UV-Vis 
absorption and luminescence spectra. 
Luminescence decay measurements were 
performed using a cavity dumped Ti:sapphire 
laser. QDs were excited at 410 nm and were 
probed at the wavelength of maximum intensity. 
Pump-probe spectroscopy was conducted 
using an amplified Ti:Sapphire laser. QDs 
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Fig 3. Transient absorption spectra       
of CdTe QDs in the presence of MV2+  
were excited at 400 nm. Single molecule experiments were conducted on an Olympus IX-70 
optical microscope under N2 atmosphere. QDs were excited at 532 nm.  
[Results and Discussion] Luminescence of CdTe 
QDs was effectively quenched. For example, 
quenching ratio     became over 100 for 
[MV2+] = 1.0×10-4 M. This quenching can be 
explained mainly by the static quenching due to 
the adsorption of MV2+ on anionic CdTe QDs 
surface. The value of KS (static) and KD 
(dynamic) were estimated to be 4.68 x 105 M-1 
and 9 x 103 M-1, respectively. Figure 2 shows 
luminescence decays of CdTe QDs in the 
absence and presence of MV2+. Increasing 
concentration of MV2+ resulted in the faster 
decay component with a lifetime of 16 ps.  
Transient absorption spectra of CdTe QDs in the presence of MV2+ is presented in Figure 3. 
Bleaching peak which corresponds to the transition from 1S3/2(h) to 1S(e) underwent fast 
recovery with a time constant of 540 fs. Broad positive spectra appeared at 500 – 700 nm 
region with a time constant of 550 fs. This spectrum has a peak at 620 nm and can be safely 
assigned to the absorption spectrum of MV+ radical. This result is a clear evidence of ET 
process from CdTe QDs to MV2+. Furthermore, decay component appeared with a time 
constant of 50 ps suggesting the back electron from MV+ to CdTe. 
Random switching between on states and off states (fluorescence intermittency) was also 
investigated by means of single molecule spectroscopy. Evidence of ET process appeared as 
reduced probability density of the on states,             , which is represented by 
increased value of αon from 1.19 in CdTe QDs to 1.60 in CdTe QDs with MV2+. The value of 
αoff is not so much affected by the addition of MV2+ (αoff = 1.29 in CdTe QDs, 1.02 in CdTe 
QDs with MV2+). 
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